The interaction of phosphorylated sugars with human hexokinase I.
Glucose 6-phosphate as well as several other hexose mono- and diphosphates were found by kinetic studies to be competitive inhibitors of human hexokinase I (ATP:D-hexose 6-phosphotransferase, EC 2.7.1.1) versus MgATP. Limited proteolysis by trypsin does not destroy the hexokinase activity but produces as well-defined peptide map when the digested enzyme is electrophoresed in the presence of sodium dodecyl sulfate. MgATP at subsaturating concentration protects hexokinase from trypsin digestion, while phosphorylated sugars, Mg2+, glucose and inorganic phosphate have no effect. Addition of glucose 6-phosphate to the MgATP-hexokinase complex at a concentration 100-times higher than its Ki was not able to reverse the MgATP-induced conformation of hexokinase, suggesting that the binding of glucose 6-phosphate and MgATP are not mutually exclusive. Similar evidence was also obtained by studies of the induced modifications of ultraviolet spectra of hexokinase by the binding of MgATP, glucose 6-phosphate and both compounds. Among a library of monoclonal antibodies produced against rat brain hexokinase I and that recognize human placenta hexokinase I, one (4A6) was found to be able to modify the Ki of glucose 6-phosphate (from 25 to 140 microM) for human hexokinase I. The same antibody also weakens the inhibition by all the other hexoses phosphate studied without affecting the apparent Km for MgATP (from 0.6 to 0.75 mM) or for glucose. These data support the view for the binding of glucose 6-phosphate at a regulatory site on the enzyme.